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On Maximizing Annualized Option Returns 
 
Charles J. Higgins, PhD 
 
Abstract 
While options do generally demonstrate an increase in prices as time increases, an annualized 
return of their excess premiums exhibit other characteristics including a lower return on options 
farther out of the money, that as the exercise price is farther out of the money that the expiration 
with the greatest annualized return is longer in time, and more interestingly that for underlying 
securities having larger standard deviations the greatest annualized option returns are found with 
options having shorter expirations. 
 
I. Introduction 
A call option is a contract to buy and a put option is a contract to sell an underlying security. Call 
and put options can likewise be bought or sold.   As Aswath Damodaran in Option Pricing 
Basics noted: 
A call option gives the buyer of the option the right to buy the underlying asset at a fixed 
price (strike price or K)  at any time prior to the expiration date of the option. The buyer 
pays a price for this right. At expiration, if the value of the underlying asset (S) > Strike 
Price (K) [the] buyer makes the difference: S – K; if the value of the underlying asset (S) 
< Strike Price (K) [the] buyer does not exercise.  More generally, the value of a call 
increases as the value of the underlying asset increases [and] the value of a call decreases 
as the value of the underlying asset decreases. 
 
If the nominal intrinsic value is negative it is normally zero in that, unlike a futures contract, an 
option owner can walk away from the contract (some slight exceptions are observed near 
expiration dates and often reflect transaction costs in terms of the amount of the negative excess 
premium).  The option owner is on the positive side of the intrinsic value and the option seller is 
on the negative side of this same valuation with the option owner in control of whether the 
option may be exercised.  There are European and American options where the former may be 
exercised upon expiration and the latter may be exercised at any time prior to expiration.  
Generally options have excess premiums above the intrinsic values and are a function of interest 
rates, volatility of the underlying security (standard deviation), time to expiration, expectations 
with particular attention to dividend distributions, and the relationship between the exercise price 
and security price with the greatest excess premiums usually associated with exercise prices 
closest to the underlying security’s price.  There are various methods for modeling options; they 
include:  the Black-Scholes options pricing model which particularly describes European call 
options, the binomial options pricing model, and a Monte Carlo simulations model among others.  
While subject to academic disdain, Wikepedia descriptions of each model provide concise 
summaries of each:   
 
One of the attractive features of the Black-Scholes model is that the parameters in the 
model other than the volatility (the time to maturity, the strike, the risk-free interest rate, 
and the current underlying price) are unequivocally observable.  All other things being 
equal, an option’s theoretical value is a monotonic increasing function of implied 
volatility. 
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And: 
 For options with several sources of uncertainty (e.g., real options) and for options with 
 complicated features (e.g., Asian options), binomial methods are less practical due to 
 several difficulties, and Monte Carlo option models are commonly used instead. 
 Although computationally slower than the Black–Scholes formula, it is more accurate, 
 particularly for longer-dated options on securities with dividend payments. For these 
 reasons, various versions of the binomial model are widely used by practitioners in the 
 options markets. 
 
And: 
 In terms of theory, Monte Carlo valuation relies on risk neutral valuation.  Here the price 
 of the option is its discounted expected value; see risk neutrality and rational pricing. The 
 technique applied then, is (1) to generate a large number of possible (but random) price 
 paths for the underlying (or underlying) via simulation, and (2) to then calculate the 
 associated exercise value (i.e. "payoff") of the option for each path. (3) These payoffs are 
 then averaged and (4) discounted to today. This result is the value of the option.  This 
 approach, although relatively straightforward, allows for increasing complexity 
 
II. Pricing Simulations versus Real Data 
One can simulate a security’s sequential price distribution and thus the option value at each 
moment by Pt = Pt-1(1+k) where k is N(µ,σ) and σ is derived from (-2log(ř1))
1/2sin(2πř2) with each ř 
distributed as U(0,1) noting that some Excel computations using its random normal number 
generator have been shown to be sometimes problematic.  The daily security standard deviation 
creates an annual standard deviation and approximates the square root of time which here is 16 
times from 256^.5 which closely equals the number of trading days per year.  A graphic of a 
frequency distribution of simulated security prices plotted against various days up to a year was 
created by a GWBASIC program (see Figure 1). 
 
Figure 1.   Simulated one-year security price frequency distribution 
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Now consider an at-the-money option formed from a simulation of a security price initially set at 
100 with an exercise price of 100 (see Figure 2). 
 
Figure 2.  Simulated at-the-money daily one-year call option pricing 
 
In contrast would be an out-of-the-money option exhibiting a different pricing graphic.  Consider 
an otherwise similar simulated call option with a security price of 100 but an exercise of 110 (see 
Figure 3a). 
 
 
Figure 3a.  A simulated daily one-year out-of-the-money call option pricing 
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and unlike the graphic with a strike price of 100, one could create a tangency associated with the 
greatest annualized return (see Figure 3b). 
 
Figure 3b.  A simulated daily one-year out-of-the-money call option pricing 
 
In consideration of other simulated daily exercise strike prices during a year, see Figures 4a and 
4b. 
 
Figure 4a. Simulated daily in-the-money puts & out-of-the-money calls 
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Figure 4b. Simulated daily in-the-money calls & out-of-the-money puts 
 
However, an observation of real option prices presents some interesting differences when the 
option price excess premiums are annualized with an eye toward maximizing a continuing 
portfolio return.  In an examination of currently traded options as well as some option trades five 
years ago (when there were fewer exercise strike prices and there were no weekly or quarterly 
options) one sees some difficulties with real option trading data.  If one uses closing prices they 
are in fact last prices.  An option’s last price may not be contemporaneous with the closing 
underlying security price.  Consider the call options of Boeing Aircraft which closed at $52.53 
on November 17, 2009 (see Table 1 where the prices are presented, then the in-the-money call 
options were adjusted for excess premium [Call – Security + Exercise], then the excess premium 
was annualized by dividing by time to expiration).  Likewise consider the call options for 
General Electric which closed at $16.00 on November 16, 2009 (see Table 2 for the option prices 
then the annualized return but without the computation for excess premiums). 
 
Now consider currently traded options where there are newer additional exercise strike prices 
and also weekly and quarterly options.  In an examination of International Business Machines 
with a price of $163.50 on October 29, 2014 closing or last prices were used.  See Table 3 and 
Figure 5 the IBM call option prices and near-the-money exercise strike prices.  The options were 
then adjusted for excess premium then the excess premium was annualized by dividing by time 
to expiration; see Figure 6.  
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Figure 5. IBM Option Prices October 29, 2014 
 
 
Figure 6.  IBM Annualized Excess Option Premiums 
 
 Likewise consider the SPDR DIA index ETF with a price of $169.40 October 29, 2014 (see 
Table 4 using frequently traded option prices with near-the-money exercise five dollar multiple 
strike prices and adjusted for excess premiums, then annualized by expiration).  The occasional 
negative excess premium is likely indicative of the non contemporaneous pricing of the option 
and/or that explained by transactions near expiration dates.  Another examination was made of 
Proctor & Gamble (see Table 5) where bid and ask prices were averaged together in an attempt 
to provide a more contemporaneous pricing to the underlying security’s closing price.  I do note 
that bid and ask prices may change or expire the close of the market and in my experience that 
some options may execute at either the upper or lower range of the bid ask spread depending 
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upon the security in question thus diminishing the transparency of using the average of last bid 
and ask prices for options.  Be that as it may, see Figure 7 for the Proctor & Gamble closing 
options prices sorted by expiration then by exercise strike prices for November 3, 2014.   
    
 
Figure 7. Proctor & Gamble call option prices Nov. 4, 2014 
 
The Proctor & Gamble call option prices were then annualized then again for a second 
presentation after subtracting the intrinsic value for an excess premium (see Table 5).  The 
excess premium annualized option returns are presented in Figure 8 now sorted by exercise strike 
prices then expiration dates.   
 
Figure 8. Proctor & Gamble call options by strikes then expiration 
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One can see that unsurprisingly greater annualized returns for near-the-money options.  Further 
for out-of-the-money options as the exercise strike price increases that the annualized return 
decreases but with maximums associated with greater expiration dates. 
 
A need for a simulation derived graphic description of each exercise strike price and expiration 
date now becomes apparent.  What follows is a “bar” for each out-of-the-money dollar by dollar 
exercise strike price with a simulated month by month expiration therein (see Figure 9).  Note 
that the near-the-money options had annualized excess premiums with the shortest expirations 
and vice versa.  Moreover there occurred a maximum annualized excess premiums with an 
expiration of one year when the exercise strike price was somewhere in between. 
 
Figure 9.  Monthly annualized call option premiums by strike prices 
 
The daily security standard deviation creates an annual standard deviation and approximates the 
square root of time which here is about 16 times from the number of trading days per year which 
in fact is a few days shy of 256.  A reconfigured graphic, now arranged by major strike prices 
then daily expirations, makes clearer the maximum annualized excess premium computations 
(see Figure 10a). 
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Figure 10a.  Out-of-the-money call option simulated pricing 
 
If one were to draw a tangent from the origin to each of these simulated option prices, it would 
provide the highest annualized return (see Figure 10b).  
 
 
Figure 10b.  Out-of-the-money call option simulated pricing 
 
A computation of simulated annualized option returns was performed for 1, 2, and 3 percent 
daily standard deviations for some simulated 256 trading days for the underlying security starting 
price of 100 and reporting the exercise strikes prices of 100, 105, 110, 115, and 120 (see Figures 
11a, 11b, and 11c all having the same vertical scale as Figures 10a and 10b). 
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Figure 11a.  Annualized out-of-the-money calls, .16/year standard deviation 
 
 
 
Figure 11b.  Annualized out-of-the-money calls, .32/year standard deviation 
  
 
Figure 11c.  Annualized out-of-the-money calls, .48/year standard deviation 
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III. Conclusion 
A call writer or a put seller may consider the various option expirations and exercise strike prices 
noting that for out of the money options that annualized premium returns decrease as the exercise 
strike price rises but that maximum annualized returns will be associated with greater expiration 
dates.  Likewise for securities which have a higher standard deviation they will have a larger 
annualized return but with a shorter expiration for maximum annualized returns. 
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Appendix 
Table 1.  Boeing Aircraft call options adjusted for excess premiums 
 
          
Table 2. General Electric call options not adjusted for excess premiums 
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Table 3.  International Business Machines major adjusted call options 
 
 
 
Table 4.  SPDR Dow Jones Industrial ETF major adjusted call options 
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Table 5. Proctor & Gamble November 3, 2014 Annualized Calls Return 
Nov 3 PG 87.38       
Days Bid Ask Strike Average Annual  Excess 
Ex 
Annual 
47 9.25 10.1 77.5 9.675 75.136 (0.205) (1.592) 
75 9.65 10.25 77.5 9.95 48.423 0.070 0.341 
165 10.15 10.4 77.5 10.275 22.730 0.395 0.874 
438 9.9 11.05 77.5 10.475 8.729 0.595 0.496 
805 10.35 11.95 77.5 11.15 5.056 1.270 0.576 
        
47 7.45 7.65 80 7.55 58.633 0.170 1.320 
75 7.6 7.85 80 7.725 37.595 0.345 1.679 
165 7.85 8.1 80 7.975 17.642 0.595 1.316 
438 8.85 9.3 80 9.075 7.563 1.695 1.413 
805 8.55 10.3 80 9.425 4.273 2.045 0.927 
        
19 4.9 5.05 82.5 4.975 95.572 0.095 1.825 
47 5.1 5.3 82.5 5.2 40.383 0.320 2.485 
75 5.5 5.6 82.5 5.55 27.010 0.670 3.261 
165 5.75 6 82.5 5.875 12.996 0.995 2.201 
438 6.4 7.25 82.5 6.825 5.688 1.945 1.621 
805 7 8.8 82.5 7.9 3.582 3.020 1.369 
        
11 3.4 3.55 84 3.475 115.307 0.095 3.152 
19 3.45 3.6 84 3.525 67.717 0.145 2.786 
25 3.5 3.7 84 3.6 41.063 0.220 3.212 
32 3.6 3.8 84 3.7 42.203 0.320 3.650 
39 3.7 3.85 84 3.775 35.330 0.395 3.697 
        
11 2.44 2.66 85 2.55 84.614 0.170 5.641 
19 2.62 2.67 85 2.645 50.812 0.265 5.091 
25 2.64 2.81 85 2.725 39.785 0.345 5.037 
32 2.72 2.94 85 2.83 32.280 0.450 5.133 
39 2.82 3 85 2.91 27.235 0.530 4.960 
47 3 3.15 85 3.075 23.880 0.695 5.397 
75 3.4 3.5 85 3.45 16.790 1.070 5.207 
165 4 4.15 85 4.075 9.014 1.695 3.750 
438 5.15 5.85 85 5.5 4.583 3.120 2.600 
805 6.25 7.45 85 6.85 3.106 4.470 2.027 
        
11 1.52 1.71 86 1.615 53.589 0.235 7.798 
19 1.8 1.86 86 1.83 35.155 0.450 8.645 
25 1.87 1.95 86 1.91 27.886 0.530 7.738 
32 1.98 2.13 86 2.055 23.440 0.675 7.699 
39 2.15 2.22 86 2.185 20.449 0.805 7.534 
        
11 0.91 0.97 87 0.94 31.191 0.560 18.582 
25 1.18 1.26 87 1.22 17.812 0.840 12.264 
32 1.31 1.45 87 1.38 15.741 1.000 11.406 
39 1.49 1.56 87 1.525 14.272 1.145 10.716 
        
19 0.83 0.86 87.5 0.845 16.233 0.845 16.233 
47 1.36 1.41 87.5 1.385 10.756 1.385 10.756 
75 1.81 1.88 87.5 1.845 8.979 1.845 8.979 
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165 2.54 2.64 87.5 2.59 5.729 2.590 5.729 
438 3.75 4.45 87.5 4.1 3.417 4.100 3.417 
805 4.6 6.1 87.5 5.35 2.426 5.350 2.426 
        
11 0.4 0.45 88 0.425 14.102 0.425 14.102 
25 0.67 0.74 88 0.705 10.293 0.705 10.293 
32 0.83 0.9 88 0.865 9.866 0.865 9.866 
39 0.97 1.02 88 0.995 9.312 0.995 9.312 
        
11 0.1 0.18 89 0.14 4.645 0.140 4.645 
19 0.28 0.32 89 0.3 5.763 0.300 5.763 
25 0.35 0.38 89 0.365 5.329 0.365 5.329 
32 0.43 0.51 89 0.47 5.361 0.470 5.361 
39 0.57 0.63 89 0.6 5.615 0.600 5.615 
        
11 0.02 0.07 90 0.045 1.493 0.045 1.493 
19 0.11 0.15 90 0.13 2.497 0.130 2.497 
25 0.12 0.19 90 0.155 2.263 0.155 2.263 
32 0.17 0.27 90 0.22 2.509 0.220 2.509 
39 0.29 0.36 90 0.325 3.042 0.325 3.042 
47 0.43 0.47 90 0.45 3.495 0.450 3.495 
75 0.77 0.83 90 0.8 3.893 0.800 3.893 
165 1.37 1.55 90 1.46 3.230 1.460 3.230 
438 2.2 3.25 90 2.725 2.271 2.725 2.271 
805 3.6 5.1 90 4.35 1.972 4.350 1.972 
        
11 0 0.04 91 0.02 0.664 0.020 0.664 
19 0.04 0.07 91 0.055 1.057 0.055 1.057 
25 0.04 0.09 91 0.065 0.949 0.065 0.949 
32 0.07 0.14 91 0.105 1.198 0.105 1.198 
39 0.11 0.2 91 0.155 1.451 0.155 1.451 
        
47 0.08 0.12 92.5 0.1 0.777 0.100 0.777 
75 0.26 0.31 92.5 0.285 1.387 0.285 1.387 
165 0.71 0.86 92.5 0.785 1.737 0.785 1.737 
438 1.71 2.63 92.5 2.17 1.808 2.170 1.808 
805 2.75 4.25 92.5 3.5 1.587 3.500 1.587 
        
47 0.01 0.05 95 0.03 0.233 0.030 0.233 
75 0.08 0.11 95 0.095 0.462 0.095 0.462 
165 0.38 0.47 95 0.425 0.940 0.425 0.940 
438 1.4 1.85 95 1.625 1.354 1.625 1.354 
805 2.05 3.6 95 2.825 1.281 2.825 1.281 
 
 
 
